Introduction
Several studies have focused on the investigation of variables that influence the perception and assessment of risk by individuals. 1 These studies have demonstrated that the way in which individuals perceive risk is influenced by cultural, religious and individual variables, as well as by the perception of their own health. Additionally, risk perceptions may be distorted in people who have poor numerical skills. 2 Although it is estimated that drug therapy is responsible for only 1% of all congenital defects of known etiology, 3 studies have demonstrated that the perception of teratogenic risk related to medications is overestimated by expectant mothers, women and healthcare providers. [4] [5] [6] [7] [8] [9] [10] In a survey conducted in 295 Dutch women, 5% stated that pregnant women should not use any drugs at all. 11 Erroneous risk perception may prevent the pregnant woman from using safe medications and influence compliance with pharmacological treatment. 6, 8 Most studies of the perception of teratogenic risk have used Visual Analogue Scales (VAS). 4, 6, 12, 13 However, the estimation of risk perception using VAS has limitations and disadvantages, since people tend to mark values located at the center of the scales and it is difficult to mark low values with accuracy. 6, 14 Alternatively, Nordeng et al. 8 have proposed Numerical Rating Scales to measure the perception of teratogenic risk related to medications. No study that used other tools besides VAS and Numerical Rating Scales to assess perception of teratogenic risk of drug therapy. Studies that have assessed perception of risk of adverse drug reactions have also used VAS. [15] [16] [17] [18] The present study aims to evaluate the agreement between VAS and numerical scales in assessing perception of the teratogenic risk related to medications and exposure to radiotherapy in women.
Methods
The study population comprised 287 women (144 pregnant and 143 non-pregnant) up to 49 years of age recruited consecutively at the prenatal and gynecological care services of three public health centers located in the city of Porto Alegre, Brazil.
The sample size was calculated for a larger study which intended to compare the perception of teratogenic risk related to medications and exposures between pregnant and non-pregnant women. The sample was estimated using data available in the literature. In a Norwegian study, 8 87.5% of the women correctly estimated the risk of congenital malformations in the general population (that is, the probability of a pregnant woman giving birth to a child with any major malformation). Thus, for purposes of calculation, the current study estimated that 70% of non-pregnant and 50% of pregnant participants would correctly assess the risk of congenital malformations in the general population. For 5% significance and 80% power, the estimated sample size was 103 women for each group.
The interviews were conducted from February to August 2011 by two trained interviewers with a degree in Pharmacy.
The data collection used two techniques to measure risk perception: the VAS and a question with a numerical answer. In addition to risk perceptions, socio-demographic data were also collected (age, self-reported color/race, marital status, schooling, occupation, and family income), along with data related to the respondents' obstetric history and history of family congenital anomalies. Assessment of perceived risk using both techniques was carried out in the same interview, which was conducted prior to prenatal or gynecological visits.
The VAS is a continuous, horizontal, 10-cm horizontal line with the leftmost extremity defined as 0 (no risk) and the rightmost extremity defined as 10 (maximum risk). The respondent is asked to mark the point on the line that corresponds to the perceived risk for the question "In a population of healthy pregnant women, what do you think the risk of a child being born with any physical or mental disability is on a scale from zero to ten?" Likewise, the perception of teratogenic risk was also measured for medications that are commonly used in pregnancy (acetaminophen and metoclopramide), misoprostol (clandestinely used as an abortive agent, since abortion is illegal in Brazil) and exposure to radiotherapy during pregnancy. The question "In a population of healthy pregnant women, for every 100 babies that are born, how many do you think are born with some sort of physical or mental disability?" required a numerical response from the respondent for the general risk of congenital malformations. In an analogical manner, the perception of teratogenic risk for the above listed medications was also measured using the question: "Of every 100 babies that are born, how many do you think are born with some sort of physical or mental disability if the mother is taking _______ (acetaminophen, metoclopramide or misoprostol). The perception of teratogenic risk for the exposure to radiotherapy during pregnancy was measured using the question: "Of every 100 babies that are born, how many do you think are born with some sort of physical or mental disability if the mother is being exposed to radiotherapy during pregnancy?". If the study participant did not know the answer, she could respond "don't know".
To enable comparison of the two measures, the value obtained using VAS was multiplied by ten. The data were digitized and checked using Teleform v.10.5. For analysis, the PASW Statistics v.18 software package was used. The normality of the frequency distribution of the variables was tested using the Shapiro-Wilk test. The asymmetrical variables were represented by the median and interquartile range. The categorical variables were represented by the absolute and relative frequency. The medians were compared using a signed ranked Wilcoxon test.
The agreement between the two techniques for measuring the perception of teratogenic risk was evaluated using a Bland-Altman plot. 19 The bias (mean difference) between the two techniques was calculated using a paired t-test, and the agreement limits (AL) were obtained by the following equation: AL = bias ± (1.96*SD), where SD is the standard deviation of the difference between techniques.
The significance level adopted was 0.05. The degree of association between techniques was measured using Spearman's correlation coefficient.
The project was approved by the Research Ethics Committee of the Municipal Health Department of Porto Alegre (no. 001.039589.10.2). All respondents were informed about the study and signed an Informed Consent Form. If the participant was a minor, the consent of a legal guardian aged over 18 years was requested.
Results
The main socio-demographic characteristics of the sample are described in Table 1 . Most respondents were white, married or living with their partner, had 9 to 11 years of schooling and had paid work. U: Upper Agreement Limit; L: Lower Agreement Limit; *p<0.001 obtained from a paired t-test; a The removal of extreme values did not substantially change the results.
Visual Analogue Scales to assess perceptions of teratogenic risks in treatment with drugs and radiotherapy in women
The medians and interquartile ranges for the perception of teratogenic risk, sorted by measuring technique, and the Spearman correlations between the techniques are shown in Table 2 . The medians for the perception of teratogenic risk measured using VAS were higher than those obtained using the numerical question for all variables, with statistically significant differences (p<0.001). The lowest median for perception of teratogenic risk was for acetaminophen, while the highest was for misoprostol.
The lowest Spearman correlation coefficient was for the risk of congenital malformations in the general population, while the highest was for metoclopramide.
The Bland-Altman graphs show the degree of agreement of the perception of teratogenic risk between the techniques (Figure 1) . The lowest bias between the techniques was for acetaminophen (bias = 13.17; p<0.001) and the highest for the exposure to radiotherapy (bias = 25.02; p<0.001). 
Discussion
This is to our knowledge the first study that assesses the agreement between two measurement techniques for perception of teratogenic risk related to medications and exposure to radiation therapy. We did not find agreement between the risk perception measurements obtained by VAS and by numerical questions for any of the risk perceptions under study.
The results of the analysis of correlation between the techniques indicate a direct association between the VAS and the numerical question for all variables under study. It should be noted that the association between the techniques for risk perception related to acetaminophen, metoclopramide and misoprostol is strong, while for general risk and radiotherapy exposure it is moderate. It is also noteworthy that, although some studies still use correlation coefficients to assess the agreement between methods, these coefficients are not an agreement measure, but rather a measure of association. 19, 20 Correlation coefficients assess the degree of relationship between variables, providing a figure that indicates how the variables vary from one another. 20 Regarding the agreement between measurement techniques, the positive and statistically significant biases for all risk perceptions under study indicate, in addition to the lack of agreement, that the risk perceptions obtained using VAS were higher than those obtained using numerical questions.
The analysis of the perceptions of teratogenic risk of misoprostol and radiotherapy showed the highest ranges between the agreement limits and greatest biases, which indicated greater heterogeneity of responses to exposure to these treatments compared with others. Such heterogeneity can also be seen in the graphs, where two distinct patterns can be noted. For the perception of general risk, for acetaminophen and metoclopramide there is a greater concentration of responses next to the intersections between the axes, which is not observed for the exposure to radiotherapy or to misoprostol, in which there is greater result variability. The large concentration of answers close to the intersection between the axes may mean greater knowledge on the part of interviewees regarding the low teratogenic risk of acetaminophen, metoclopramide and the general risk for congenital malformations. Such knowledge can also be inferred from the proximity of medians to the correct value, established by the literature as 3%, 7,21 especially when the risk perception was assessed using a numerical question. The heterogeneity of the answers regarding risk perception related to misoprostol and radiotherapy may in turn indicate greater lack of knowledge about the actual teratogenic effects of these exposures, or a difficulty in accurately assessing this risk. Another possible explanation is that latter could be less wellknown than the former, since acetaminophen and metoclopramide are widely used by the general population, including pregnant women. The high values of the medians for these exposures also provide evidence that the interviewees found it difficult to evaluate the teratogenic effects of exposure.
The fact that VAS leads to higher perceptions of teratogenic risk than the numerical question makes the means of the techniques for assessing general risk related to acetaminophen and metoclopramide a little higher than the true value of perception of teratogenic risk (estimated at 3%) for the points concentrated close to the intersections between the axes, that is, for those interviewees who were apparently aware of the low risk of these exposures. This higher risk perceptions using VAS in comparison to the numerical question does not have a great impact on exposure to radiation therapy and misoprostol, in which the high inter-subject variability demonstrates a lack of knowledge regarding the risk or difficulty in evaluating it. When the perception of teratogenic risk by the interviewee is correct and low, the VAS ends up overestimating the answer, as it is based on a spatial evaluation. This may lead investigators to make a false interpretation of risk overestimation. This may be one of the reasons why most studies of this subject have found overestimated perceptions of teratogenic risk. [4] [5] [6] 8, 13 In the setting under study, the bias values found have a substantial impact on the assessment of risk perception. For example, considering the general risk, the bias of which was 15.7, an interviewee who has given, for the answer, the figure of two malformed children in every hundred births (therefore, a perception within the range expected to be correct), will register a risk of approximately 17.7 on the VAS. Thus, the correct perception of teratogenic risk for one of the techniques would be higher for the other.
The lack of agreement between the two measurement techniques may indicate the difficulty the population under study experienced in understanding numerical concepts. VAS entails two mathematical abstractions--risk estimation and the indication of this value on a metric scale. For the numerical question, however, only one estimation skill is required.
Other studies have pointed out that numeracy, one of the dimensions of literacy related to the ability to understand numbers, 22, 23 interferes with the understanding and appropriation of health information. 2 This difficulty understanding mathematical concepts is evident from the variability of the measurement techniques used.
The present study has a number of limitations. The decision to use different ranges for both measurement techniques may influence the results. The choice of using the endpoints 0 and 10 on the VAS seemed to be more adequate for populations in which school grades are traditionally measured in the decimal range. We therefore believe that providing a value between 0 and 10 for risk is closer to the daily life of respondents than assigning values between 0 and 100. On the other hand, the decision to use the range between 0 and 100 for the numerical question was due to the low prevalence of the event under study. If the question required the number of malformed newborns in a population of 10 pregnant women, we would probably obtain decimal responses to the question; otherwise it would not be properly understood. We did not randomize the order of the VAS and numerical questions, a procedure used to ensure that any effect found is not merely due to some influence of the first question on the way the participant answers the second.
Although the present study assessed only the agreement between the VAS and one other technique for measuring the perception of teratogenic risk, this scale has been widely used for the assessment of other health-related outcomes. [14] [15] [16] [17] [18] 24 In this respect, it is important to conduct other studies to ascertain whether the differences found in this study also occur, as a result of the measurement technique used, in other situations and social contexts. Finally, we underscore the importance of using suitable analytical methods -such as the Bland-Altman graphic analysis -to assess the agreement between techniques, replacing correlation coefficients, which measure only the association.
Given that Visual Analogue Scales are broadly used for measuring health outcomes, we suggest that studies should be conducted to assess whether the differences found in this study also occur in other
